When evidence-based medicine (EBM) became established, its dominant rhetoric was empiricist, in spite of rationalist elements in its practice. Exploring some of the key statements about EBM down the years, the paper examines the tensions between empiricism and rationalism and argues for a rationalist turn in EBM to help to develop the next generation of scholarship in the field.
| INTRODUCTION
In this paper, it is argued that evidence-based medicine (EBM) is dominated by an empiricist rhetoric. The paper will explore the tension between that rhetoric and the rationalist elements of its practice.
The history and the interaction between empiricist claims and underlying rationalist assumptions will be explored by examining the contributions of writers like Cochrane and Sackett and institutions like the Cochrane Collaboration and the National Institute of Clinical Excellence (NICE). The terms rationalism and empiricism are used here in Hume's sense of rationalism being about the relationship between ideas and empiricism being concerned with matters of fact. 1 The importance of rationalism and empiricism in medicine in general and in EBM in particular has been noted by other commentators. 2 The argument here is built on the Humean approach and on the older idea of phronesis as described for example by Montgomery. 3 An empiricist approach is in and of itself is neither bad nor negative. However, this style of thinking has set the boundaries for what EBM does and does not do, particularly with respect to questions of inference, judgement, and method. This paper goes on to make the case for an explicit rationalist turn (rationalist again in Hume's sense). The purpose is to help rebalance the epistemologies of EBM, and to make explicit a number of ideas, which have been around since the very beginning, but which have seldom found their theoretical or methodological voice.
There are a number of landmarks in the development of EBM. The there was always a tension. Some problems simply could not be solved by empiricist solutions, and rationalism never really went away.
about clinical medicine. The questions were as follows. Do we know whether intervention x for problem y is effective? How do we know it is effective? How do we know whether it is more or less effective than interventions? He argued that evidence derived from properly conducted investigations was the best way to answer these questions.
Cochrane concluded that the optimal way to determine whether a drug worked and whether it was better or worse than usual treatment or some other drug was the evidence from randomized controlled tri- They set out to put this into practice in their teaching at
McMaster. 9 It is important to note here their emphasis on rules of evidence. By this was meant procedures and protocols to make sense of evidence. Although the group acknowledged clinical experience and judgement, they did not seek to apply the idea of rules to these judgements and neither did they acknowledge that the application of rules is an interpretive process, itself requiring judgement.
In 1995, Sackett and Rosenberg outlined 5 principles of EBM.
These were that clinical decisions should be based on the best patient, population, and laboratory evidence; that evidence rather than habits, protocols, or traditions should drive practice; that the best evidence integrated epidemiology, biostatistics, and pathophysiology, and techniques like meta-analyses of randomized trials and economic analyses
(not personal opinion) should be used to appraise that evidence; that evidence must inform practice; and that practice should be continuously evaluated. 10 The it has become the 'gold standard' for judging whether a treatment does more good than harm." 11 Again, it is important to reflect on the words "best" and "gold standard". What is best and a gold standard are judgements, albeit judgements that can be assisted by certain rules and protocols, but they are still judgements.
This editorial was published against a background of growing opposition to EBM and not a little controversy. One objection was that EBM was nothing new and that doctors were already practicing EBM. Sackett and colleagues' riposte was that in medical practice, things had not changed since the publication of Cochrane's book 22 years before. The authors were keen to emphasize that best evidence did not replace the diagnostic or therapeutic skills of the physician. They were at pains to point out that the best evidence was a platform for better clinical judgement and that it would not in any sense replace it. They also noted that the rate of publication of new papers made it simply impossible for even the most conscientious physician to keep up with the literature, so to consult reviews of accumu- 
| THE COCHRANE COLLABORATION
In 1993, the Cochrane Collaboration was established, taking its name from Archie Cochrane and his suggestion that there should be a system for making available systematic reviews of all relevant RCTs of health care. It was led initially by Iain Chalmers and took on the task, through a network of volunteers, of cataloguing and reviewing the extant trials and establishing them in an accessible data base. 12, 13 It was supported at first by UK NHS R&D funding. 14 The approach the Collaboration took had already been pioneered by Chalmers in his work on obstetric interventions carried out in the National Perinatal Epidemiology Unit in Oxford. 15 The principle was that not only should trials themselves be conducted to the very highest standards, but so too should the review and appraisal and synthesis of the results of those trials. Chalmers was also very clear that the failure to publish results, especially negative ones, was a particular weakness in the evidence base. 16 The thrust of the thinking was about objectivity, accurate measurement, honest reporting, and the importance of accumulating evidence to get towards more and more precise answers to clinical questions.
The existence of the Cochrane Collaboration and all the work it has done has been a major pillar in the development of EBM. It is a touchstone of content, techniques, and method, and it has helped to build the reputation of EBM. It has become a resource much used by researchers, guideline developers, and clinicians worldwide. It has generated an industry of methodologists exploring many of the finer details of process and procedure. The original idea that there should be a repository of trials and that through the process of accumulation, synthesis, and appraisal that repository can provide better answers to questions of efficacy and effectiveness remains at the heart of what those associated with Cochrane do. 17, 18 The overarching principle is empiricist in the sense that the weight of argument comes from the volume of good empirical evidence and that very mass provides the clinching argument against anecdote, judgement, and habit. The weight of evidence will be the deciding factor, not politics or power struggles between competing groups of scientists or doctors. This is a very important aspiration and one to be encouraged. But as will be argued below, there is another, rationalist, side to the argument. The National Institute of Clinical Excellence is important in the story of EBM because more than any other public body in the UK, and a public body that found itself very much in the in the public eye, it executed and practiced the principles of EBM. It drew heavily on the thinking that had followed in the wake of the 1990s NHS R&D strategy. 14 The National
Institute of Clinical Excellence developed its own procedures to conduct its technology appraisals and to develop guidelines, but these leant heavily on the groundwork done both by pioneers in EBM as well as the health economics developed especially at the University of York. 19 However, it was in the execution of its tasks that it became clear to a number of the leading figures at NICE, especially Sir Michael
Rawlins the Chair, that there were underlying assumptions, which presented NICE's appraisal and guideline development committees with some very knotty problems that were not amenable to solutions derived from the empiricist precepts of EBM. The first efforts NICE made to deal with these was with respect to values. The National
Institute of Clinical Excellence established a Citizens' Council to deliberate on value issues and published its own social value judgement paper (which went through a couple of editions) to try and sort the issue out. In turn, it was hoped that this would help its appraisal and guideline committees as they went about their work. 20 The heart of the issue with respect to values and to many other problems emerging in appraisal and guideline committees was that empiricist principles enshrined in a fundamentalist view of EBM on their own are insufficient. At its most extreme, empiricism and prescriptive rule following leads to a position where it becomes impossible to say very much of practical use to clinicians or anybody else-other than the methods by which the original studies were done or the methods of systematic review of those studies, or both, are woefully inadequate, so more and better research is needed. More importantly, the evidence on its own, no matter technically how good, was not a black box out of which readymade answers came. A narrowly empiricist account of doing EMB implies that evidence will speak for itself and would not require
interpretation. Yet evidence cannot speak for itself in this way 21 It always requires interpretation. 22 Making sense of the evidence and all the issues it generated required human judgement and inference.
The limitations and difficulties of the processes used by NICE at the time were explored by a number of members of the senior team at NICE as they wrestled with the difficulties involved. [23] [24] [25] [26] [27] [28] Sir Michael Rawlins often made the point that guidelines were not tramlines and that factors and ideas beyond the empirical data were required both for sensible and sensitive clinical practice as well as for meaningful guideline development; but even at NICE where there was explicit acknowledgement of the difficulty, exactly how to integrate the ideas was never formally elaborated. Philosophically, the issues that NICE was struggling with had the empiricism-rationalism distinction at their very heart. The effort to apply as rigorously as possible the precepts of EBM inevitably came up against the problems that the evidence was sometimes insufficient, that the evidence did not deal with the problem at issue, or that the evidence was equivocal. To make sense of it, interpretation and inference were required and judgements had to be made about the applicability, relevance, practicality, and acceptability of any recommendations arising from the empirical evidence. All of this required rationalist knowledge in conjunction with the empirical data. The textbooks and the manuals however for the most part deal only with handling the empirical information, not the rationalist knowledge. 28 The knowledge and evidence to be found in the social sciences and humanities are particularly germane to this problem. Psychology, sociology, anthropology, political science, history, and philosophy all in various ways could make significant contributions. These disciplines describe and investigate human behaviour, individually, in groups and communities, in organizations, and in particular times and places. They constitute discrete evidence bases, which for the most part are never pressed into service by EBM. Psychology and Economics have made the greatest inroads but both within relatively narrow confines of health-related behaviour change (psychology) and cost effectiveness and the application of cost utility theory (economics) Matters of fact are not just about ideas and how they relate to each other but they are also about how things work in the real world.
Hume concluded that rationalism and empiricism are fundamentally irreconcilable, and he opted for empiricism. The Enquiry ends with his famous words. should always seek to base their decisions on the best available evidence. 10 They saw the problem as one of empirical information deficit.
However, a number of practical, methodological, and philosophical problems emerge out of this view of things.
The rejection of rationalist thinking (in Hume's sense) exhibited by
Sackett is more than a preference for particular methods; it is an epistemological position. 29 In Further, not only are patients biologically heterogeneous they are also heterogeneous socially and psychologically. There are very important biological and social differences between individual patients that are concealed by the epistemological precepts of the RCT. 29 There has been a tremendous effort aimed at maximizing internal validity and the relationship between intervention and outcome. The problem of external validity has received much less attention. 21 This has had the unintended consequence of being a de facto barrier to information derived from sources other than RCTs. The degree to which factors that could be elicited from these other sources interact with biology is almost entirely absent from the way most trials are done with mostly social factors being used to control for confounding rather than being conceptualized as critical variables interacting on treatment outcomes and with the biology directly. allows the physician to weight these different elements. 33 In this latter regard, there is a wealth of data from the social sciences that is helpful, but which is potentially excluded from EBM a priori, unless steps are taken as for example NICE sought to do, to bring them into the frame.
Evidence-based medicine has a tendency towards reductionism that derives from the centrality of the RCT. This strategy has important benefits. Biomedical reductionism has been very successful in helping to identify causal factors and in finding curative or palliative drugs and other interventions for many diseases. But because of biological variation between individuals, neither potentially causal factors nor pharmaceutical agents are universal in their causes and effects.
Heterogeneity is endemic to medicine. Epidemiological studies and
RCTs describe average effects in populations and subpopulations, and interpretation always has to be mindful of outliers consequent on heterogeneity. What the RCT does is reduce phenomena down to a unit of analysis in such a way that there can be clarity in the relationship (which is often an association rather than a mechanism) 34 between 2 variables. Much of the effort at methodological refinement that has gone on over the years has been about getting better and better at reducing as far as possible the factors that might confound the relationship between the two variables. As an analytic strategy, this makes absolute sense. Practically, it is often helpful to reduce things down analytically, and science has proceeded down the years using precisely this strategy.
However, the analytic strategy is an abstraction from the real world, not the real world itself. The moment that the fact that it is an analytic strategy is lost sight of, problems will ensue. Much of the methodological literature about RCTs appears to reify the abstraction as an objective account of reality itself. In complex biosystems, in complex social systems, and in the complex relations between them, the notion that two variables act one on the other and on nothing else is clearly wrongheaded. Systems approaches draw attention to multiplex phenomenon with multiple interacting parts, which are in continuous and iterative and recursive relations. The models constructed of these are abstractions, not reality itself. So, the linearity implied in trials as well as their reductionism is not wrong in itself-understanding is advanced by using such strategies-but to shift the reduced linearity to the status of the real world is either deliberate or very naïve scientific legerdemain producing a tendency towards prescriptiveness. 35 The hierarchy of evidence places meta-analyses of well-conducted RCTs at the top of the hierarchy and expert opinion, consensus, and case reports at the bottom. The hierarchy of evidence is a misnomer because it is a hierarchy of methods with the methods that are best at reducing bias between dependent and independent variables at the top. 2 Abstractions are not empirical reality; they are ideas about, or representations of, reality not reality itself. They are in Humean terms rationalist ideas, and the hierarchy is an example of a rationalist construct-it is about relations between ideas about bias and their confounding effects on variables, which themselves only exist as analytic abstractions or as ideas. The hierarchy is not itself evidence based or empirical-it is an a priori judgement. 21, 28 Evidence-based medicine has a fundamental problem in dealing with the absence of evidence in two senses. First, when evidence exists, it is excluded on epistemic grounds-ie, it is excluded because it is not derived from RCTs or meta-analyses of RCTs by invoking the hierarchy of evidence. What is happening here is that EBM is using judgements (rationalist thinking) either explicitly or implicitly from the very outset to determine what constitutes evidence in the first place.
So contra the rhetoric, which makes claims about the importance of judgements in individual patient treatment decisions, judgements come into the process long before the patient encounter. Second, judgements come into play when the evidence does not exist. Evidencebased medicine has a strong rhetoric about being evidence based, but often is not in its own terms when the evidence is not there. It faces the problem of what to do then. Sometimes, the argument is made that this is not actually a problem so long as the evidence has been searched
for properly so what is unknown is really unknown 36 -but this is of course a rationalist principle not an empirical one, and searching is itself driven by a priori judgement criteria, which are rationalist rather than empiricist. Once again, great care has to be taken by guideline developers if they are not to fall into this trap.
Feinstein and Horwitz note that
"To obtain 'trustworthy' information, randomized trials have concentrated on getting 'hard' data about death, disease, and demography. The patient's baseline condition, before therapy, is regularly characterized with the 'reliable'
information of age, gender, race, imaging, endoscopy, biopsy, cytology, and laboratory tests. The therapeutic outcome is cited, whenever pertinent, as death, or in global ratings for certain symptoms (pain, insomnia, etc.) that need not be specified more precisely because the 'double-blind' observations will presumably avoid bias". 32 Therefore, the belief that randomization solves problems of heterogeneity is misplaced.
There is one further important point to note about the idea of chance and statistical significance in assessing trial results. This is also a theoretical principle. Specifically, the idea is about reducing the likelihood that what has been observed is the consequence of chance rather than the hypothesized relationship which is being investigated. And the final irony is this. The orthodoxy of EBM belongs firmly in the rationalist camp. It is an overarching set of theoretical ideas and logical principles about methods. The structure of the design of the RCT and the hierarchy of evidence are prime examples as are certain epidemiological and statistical techniques; the hierarchy of evidence and the associated idea of internal validity are rationalist constructs not empirical ones. The principles of trial design and internal validity upon which it is based are also rationalist ideas. This means that they are derived from a priori theoretical and logical principles rather than a posteriori observations. These things may give the impression of being about hard empirical science, when in fact they are rationalist a priori constructs. A strict application of the principles of EBM will drive out rationalist knowledge, an anxiety echoed early on by Tonelli. 29 The problem or the bind here is that once other forms of evidence or ways of thinking are acknowledged to be important and legitimate, the concept of best available evidence is undermined. 33 
| CONCLUSION
However, we must be careful not to throw the baby out with the bathwater. The fact is that despite the overarching tendency to emphasize a particular version of empiricism, EBM and its aspirations are worthy and worthwhile, and the move to placing evidence at the heart of decision making is certainly one that deserves support. The difficulty arises with the knotty problem of judgement and other forms of rationalist knowledge, which while they have been acknowledged from the very beginning of EBM still appear to sit uncomfortably with the empiricist orthodoxy. Others have considered this problem.
Jenicek argued for a new type of science to help to find a way through the difficulties. 37 Loughlin et al took issue with this solution and highlighted the fundamental irreconcilability of rationalism and empiricism. 38 While the ideas of rationalism and empiricism are philosophically apparently irreconcilable, in practice in organizations like NICE, for example, guidelines de facto can only be developed if both types of knowledge are deployed, in a process akin to using Kant's analytic and synthetic judgements. 27, 28 The solution lies in rectifying the enormous imbalance between the amount of effort that has gone into refining certain methods like the trial, and the associated statistics and epidemiology on the one hand and the forms of reasoning so often consigned to the bottom of the evidence hierarchy on the other. There are well-defined scientific protocols for methods and interpretation of results. The methods for understanding processes of inference and judgement beyond the method protocols are less well understood or articulated, and they should be developed.
As a result, enormous effort has also gone into refining certain but not all aspects of the competencies involved, and a huge amount of development in the infrastructure to support evidence cumulation and synthesis. Judgement and interpretation as part of the practice have been set to one side in favour of a highly empiricist account of the activity. Kathryn Montgomery has plausibly argued that to understand medicine, we must get behind its rhetoric to the actual practice of medicine. 3 Taking our cue from this, we need to get behind the overly simplistic rhetoric of EBM and see it as a practice that works with complex problems all the time. Practices require practical reasoning, in the case of medicine as Montgomery argued that practical reasoning is the combination of scientific information, clinical skill, and experience. In Aristotelian terms, this is phronesis. Phronesis goes beyond analytical scientific knowledge and technical knowledge or know how and involves judgement. 39 The task is to describe that process of phronesis and to understand any cognitive biases inherent in our judgement processes. What we need to do is set out a new programmatic statement, which delimits all the problem areas that have been identified in this essay as rationalist thought, so not just judgement, but decision-making, causation, reductionism, and values for example. Our extant knowledge of the sociology of science should be pressed to service to see where philosophical ideas along with other evidence drawn from the social sciences will help to specify and articulate the problems.
In the same way that several generations ago Archie Cochrane and David Sackett mapped the problems and set in motion an agenda that has served us well, we must now try to do the same for the bits that have not been discussed anywhere nearly so precisely. We also need to make plain that this will not in some sense diminish EBM-it is not a retreat from science back to anecdote. Rather, if EBM is to progress, it will have to get to grips with a set of problems, which if forever consigned to the status of non or soft knowledge will seriously hinder further scientific progress.
